Salt-induced modulation of the pathway of amyloid fibril formation by the mouse prion protein.
To investigate how the heterogeneity inherent in the formation of worm-like amyloid fibrils by the mouse prion protein is modulated by a change in aggregation conditions, as well as to determine how heterogeneity in reaction leads to heterogeneity in structure, the amyloid fibril formation reaction of the protein at low pH was studied in the presence of various salts. It is shown that beta-rich oligomers of different sizes and structures are formed at low and high NaCl concentrations, as determined by Fourier transfer infrared (FTIR) spectroscopy and dynamic light scattering (DLS). The worm-like fibrils formed from the beta-rich oligomers at low and high NaCl concentrations also differ in their internal structure, as determined by FTIR measurements. The apparent rate constant for the formation of the worm-like amyloid fibrils shows a very steep sigmoidal dependence on NaCl concentration, suggesting that the effect occurs because of the binding of many ions. The effect of salt in modulating the kinetics of worm-like fibril formation occurs at ionic strengths below 200 mM, over different concentration ranges for different salts, and is shown to depend not only on the ionic strength but also on the nature of the anion. The ability of different anions to promote worm-like fibril formation does not follow the Hofmeister series but instead follows the electroselectivity series for anion binding. Hence, it appears that the effect of salt is because of the linkage of the aggregation reaction to anion binding to the protein. A comparison of the apparent rate constants measured from the changes in thioflavin T fluorescence, circular dichroism, and DLS, which occur during worm-like fibril formation, suggests that conformational conversion follows fibril elongation at low NaCl concentration and follows fibril formation at high NaCl concentration.